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Aim of the study: Different carcinomas 
have different characteristics, which 
may play a crucial role in diagnosis and 
treatment. Our study was aimed at 
understanding the development pattern 
of bone metastasis from hepatocellular 
carcinoma, based on its imaging char- 
acteristics, so as to provide a more tar- 
geted treatment. 

Material and methods: Forty two patients 
(123 lesions) with hepatocellular carci- 
noma hospitalized from June 2006 to 
June 2011 underwent radiotherapy for 
bone metastasis in our department. 
Clinical and imaging data were analyzed 
retrospectively (based on CT imaging, 
also with reference to MRI, ECT, or PET- 
CT, etc.). 

Results: One hundred of 123 lesions were 
vertebral metastases; 23 were non-ver- 
tebral. The major form of bone destruc- 
tion was osteolytic change. Metastasis 
in the vertebral body was found in 
87.8%, and lesions were well distributed 
in various sections. Vertebral appendix 
metastasis accounted for 52%, where 
lesions could be independent of verte- 
bral body metastasis. Formation of 
a soft tissue mass in bone metastasis 
was found in 68.6% of all patients. The 
center of the mass from a vertebral body 
metastasis was mostly located at the site 
of the lesion; masses from the vertebral 
appendix and the pelvis, on the other 
hand, often presented as a "peripheral 
mass". Masses were not formed in 
lesions with pure osteoblastic changes. 
Conclusions: The most common radi- 
ographic feature is an osteolytic lesion, 
either replaced by soft tissue mass, or 
invaded by soft tissue mass from the 
vicinity, which often cause compression 
syndrome. Vertebral appendix metastasis 
can exist independently from vertebral 
body metastasis, which should be paid 
more attention to avoid missed diag- 
nosis. 

Key words: hepatocellular carcinoma, 
bone metastasis, vertebrae, spinal cord 
compression, computer assisted radi- 
ographic image interpretation. 
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Hepatocellular carcinoma (HCC) is one of the most common carcinomas. 
Approximately 626,000 new patients are diagnosed with HCC globally each 
year; among them 50% are in China, with a fatality rate of 94%; that is, approx- 
imately 600 000 deaths each year [1]. Due to development of diagnosis and 
treatment in recent years, the overall survival rate of HCC patients has increased. 
However, there is also a higher chance for bone metastasis; prognosis of bone 
metastasis from HCC is still poor, regardless of active treatment [2-4]. Cur- 
rent knowledge of radiographic characteristics of bone metastasis from HCC 
is still limited, and detailed manifestation in one specific lesion was rarely 
involved. Analysis of the characteristics of bone lesions helps to better under- 
stand what they are before understanding why they exist, and provides sup- 
port for more targeted treatment. In this study, we studied retrospectively the 
clinical and radiographic characteristics of 42 patients (123 lesions) with bone 
metastasis from HCC. 

Material and methods 

Patients 

A total of 42 HCC patients hospitalized from June 2006 to June 2011 were 
treated for bone metastasis with radiotherapy (Table 1); 33 were male, and 
9 were female. The average age was 53 years (ranging from 17 to 75 years). 
Among these patients, 20 had Karnofsky performance status (KPS) > 80; 17 
were 50-80; 5 were < 80. These 5 patients were mainly hospitalized with limb 
movement disorders due to lesions from bone metastasis and required health 
care by their family; among them 4 patients were paraplegic. 

Among 42 patients, 29 presented with pathologic diagnosis of HCC; the oth- 
er 13 patients without pathologic diagnosis, nonetheless, met the Diagnostic 
Standard of Primary Liver Cancer (Chinese Anticancer Association) [5, 6]. Thir- 
teen of them had a history of hepatitis B infection. 36 patients underwent treat- 
ment for HCC before they were diagnosed with bone metastases. The aver- 
age interval between the diagnosis of HCC and bone metastasis was 10 months 
(ranging from 2 to 60 months). Among them 26 underwent surgical treatment: 
16 orthotopic liver transplantation (OLT), 10 hepatic segmentectomy. 14 under- 
went transcatheter arterial chemoembolization (TACE), 5 radiofrequency abla- 
tion (RFA), 2 systemic chemotherapy, and 3 were administered sorafenib. 
In addition, 6 patients had bone metastasis from HCC as the first manifes- 
tation, 2 of whom underwent TACE after diagnosis. 

Among these 42 patients, 12 had pulmonary metastases, 6 had abdomi- 
nal lymph node metastases, 3 had brain metastases, 2 had adrenal metas- 
tases and 1 had renal metastases. The primary lesions were not under con- 
trol in 28 patients. 
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Diagnosis of bone metastasis 

All 42 patients suffered from bone metastasis related 
symptoms: 38 patients had different levels of pain; 11 
experienced neurological symptoms such as paresthesia, 
myasthenia or incontinence. All patients had undergone at 
least one of the following tests: bone scintigraphy using 
99mTc-MDP ("Tm-ECT), computed tomography (CT), mag- 
netic resonance imaging (MR I), PET-CT using 18F-FDG 
( 18 F-FDG PET-CT). All were diagnosed as having bone meta- 
stasis. A total of 26 patients underwent MRI (61.9%), Twer- 
rty-three ECT (54.5%), 11 CT scans (26.2%) and 3 PET-CT scans 
(7.1%). 23 patients underwent two types of tests or more; 
and all 11 patients with CT scans underwent at least anoth- 
er test. 

Imaging data access and analysis 

A CT scan was performed with patients' consent, using 
a GE HiSpeed CT scanner. The patient was put in a supine 
position, and a vacuum pad or thermoplastic mask was used 
for fixation. The range of scanning for vertebral metastasis 
should include at least 2 upper and lower vertebrae; for metas- 
tasis in limbs, the proximal joint of the bone should be includ- 
ed; for costal and sternum metastasis, the entire thoracic cav- 
ity should be included; and for pelvic metastasis, the entire 
pelvis should be included. Slice thickness was 5 mm; and for 
certain vertebrae, 3 mm if necessary. A plain scan was applied 
under normal conditions. An enhanced scan was applied only 
when visceral condition was reviewed as well. 

Images were delivered to the Unix system, and were ana- 
lyzed independently by two radiologists, both with at least 
5 years' work experience, using GE's in-built image analyz- 
er. Internal lesion distribution on the cross section was pri- 
marily observed, and expansion of the lesion was determined 
by the 3D reconstruction image, with reference to medical 
history, MRI, PET-CT, and ECT results available. Consultation 
with a third doctor (with 15 years' work experience) was 
arranged when there was a disagreement. Observation of 
bone mass destruction was conducted under the bone win- 
dow (window level: 400; window width: 2000), while obser- 
vation of soft tissue mass was conducted under the soft tis- 
sue window (window level: 60; window width: 360). 

Metastatic lesions were classified as follows: 1) osteolytic 
destruction presented on CT scans as destruction or even loss 
of trabeculae in spongy bones; the margin could be well or 
poorly defined; 2) osteoblastic change presented as increased 
density of spot or flake-like shadow; the margin was gen- 
erally well defined; 3) mixed change presented as co-exis- 
tence of osteoclastic and osteoblastic change. For patients 
with vertebral metastasis, imaging characteristics of non- 
metastatic vertebrae should also be considered. 

To describe the distribution of lesions on the cross section 
objectively, we referred to the Weinstein-Boriani-Biagini 
(WBB) surgical staging system [7], and divided each vertebra 
into 12 radial zones, as shown in Fig. 1. Sectors 1-3: the right 
appendix sector; sectors 4-6: the right vertebral body sector; 
sectors 7-9: the left vertebral body sector; sectors 10-12: the 
left appendix sector. The zone of lesion distribution and its 
type (osteoblastic, osteoclastic, mixed) were recorded; spinal 
canal stenosis or formation of soft tissue was also recorded. 



Table 1. General state of health of 42 patients with bone meta- 
stasis from HCC 



Sex 


male 


33 




f e m a I e 


9 


Age 


average 53 (range: 17-75) 




KPS 


> 80 


20 




50-80 


17 




< 50 


5 


Hepatitis B 


ves 


30 


infection 


no 


12 
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yes 


29 


diagnosis 


no 


13 


History of HCC 


yes 


39 


trpatmpnt 
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no 


4 


Therapy 


liver transplantation 


16 




hepatic segmentectomy 


10 




TACE 


16 
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5 




full-body chemotherapy 


2 




administration of sorafenib 


3 


Liver lesion 


controlled 


14 


control 


uncontrolled 


28 


Metastases 


lung 


12 


in other 


abdominal lymph nodes 


6 


organs 


brain 


3 




adrenal gland 


2 




kidney 


1 


Discovery of bone 


during treatment 


36 


metastasis 


In first visit 


6 




Fig. 1. WBB staging system 



426 



wspotczesna onkologia/contemporary oncology 




Fig. 2. Distribution of metastatic spinal lesions 



Results 

General conditions of bone metastasis 

Among 42 patients, 24 had only vertebral metastasis, 
8 had non-vertebral bone metastasis; the other 10 had both 
vertebral and non-vertebral metastasis. A total of 100 verte- 
bral metastases and 23 non-vertebral metastases were 
recorded. One patient showed abnormal radionuclide accu- 
mulation in C7 and Tl on bone scans; other factors like trau- 
ma were ruled out. The patient was diagnosed with bone 
metastasis with consideration of clinical data and bone scan 
results; however, CTscan showed no visible bone destruction. 
Thus, a total of 98 vertebrae with visible lesions were analyzed. 

Among 121 analyzable lesions, 81.8% were osteolytic 
(99 of 121); 7.4% were osteoblastic (9 of 121); 10.7% were 
mixed (13 of 121). Soft tissue mass formation was found in 
68.6% of them (83 of 121). 

Distribution and manifestation of vertebral 
lesions 

Distribution of lesions 

Involvement of the lower thoracic and lumbar spine 
accounted for the majority in 100 vertebral metastases. 
The top three were: 10 in L2, 9 in T12 and T9 (Fig. 2). 

Distribution of lesions based on the WBB staging 
system 

In 98 vertebrae with visible metastatic lesions, a total of 1176 
sectors were counted (the WBB staging system divides each 
vertebra into 12 radial zones). 446 of 1176 sectors were 
observed with lesions. Involvement of sectors 4-9 (i.e. the ver- 
tebral body sector) accounted for 74.4% (332/446), and no sig- 
nificant difference in the distribution in each sector was ob- 
served. Involvement of sectors 1-3 and sectors 10-12 (i.e. the 
appendix sector) accounted for 25.6% (114/446); the lowest 
proportion of lesions appeared in sector 12 and 1 (Table 2). 

Involvement of the vertebral body and appendix 

In these 98 vertebral metastases, a total of 86 (87.8%) metas- 
tases of the vertebral were observed, 47 of which were simple 
metastases of the vertebral body. Fifty-one (52.0%) appendix 
metastases were observed, among which 12 existed alone. The 
other 39 were appendix metastasis combined with metasta- 
sis of the vertebral body (as shown in Fig. 3); for these 39 cas- 
es, lesions would merge into flakes, or exist separately as well. 

Type of lesion 

In our group of study, 76 showed osteolytic changes; lesions 
presented as flake-like or erosion-like decreases in bone den- 
sity, with a poorly defined margin. Nine showed osteoblas- 
tic changes, which presented as a patchy increase in bone 
density, with a well-defined margin. Thirteen showed mixed 
changes, which generally presented as osteolytic bone 



Table 2. Distribution of metastatic lesions in different vertebral sectors 



Sector 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


12 


Count 


10 


17 


23 


59 


58 


57 


53 


55 


50 


30 


24 


10 
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Fig. 3. A - 52-year-old man, CT showed single vertebral metastasis in the right vertebral sector of T12 (indicated by arrow; B - 39-year- 
old man, CT showed single bone destruction in the appendix sector of T2, with no penetration into the vertebral body, soft tissue mass 
encysted the spinous process (indicated by arrow); C - The same patient CT showed bone destruction in the left appendix sector of Til, 
where soft tissue mass extended from the appendix sector to the posterior edge of the left vertebra (indicated by arrow); D - Patient 
with separate metastases in vertebral body and appendix in L5 (indicated by arrow); soft tissue mass formed at the posterior edge of 
the left vertebra, a separate metastasis observed at the posterior edge of the left vertebral body 
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Fig. 4. A - 43-year-old man, CT (bone window) showed bone destruction with pure osteolytic change in T9 (indicated by arrow); B - 52-year- 
old man, CT showed multiple bone destruction with mixed change in Til; an osteoblastic ring was visible around the osteolytic bone 
destruction site, with discontinuous cortex (indicated by arrow); C - 46-year-old man, CT showed bone destruction with pure osteoblastic 
change in T6 (indicated by arrow) 



mass destruction with reactive osteogenic ring formation in 
the periphery (Fig. 4). 

Formation of soft tissue mass 

Formation of soft tissue mass was observed in 60 of 98 
vertebral metastases; 35 of them presented as normal bone 



matrix replaced by soft tissue mass, which showed expan- 
sive growth; some mass broke through the cortex and grew 
in the vicinity. This kind of growth could often be seen in the 
vertebral body. The other 25 soft tissue masses presented 
as paravertebral masses, which grew inwards to encyst and 
destroy the bone matrix. The center of the mass seemed not 
to be located at the metastatic lesion; hence it was named 
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a "peripheral mass". The mass usually failed to be distin- 
guished from muscles around the vertebra, and even an MR I 
scan would not be able to determine if it was a muscular 
lesion invadingthe bone mass, or a cancer embolism plant- 
ed on the periosteum and thereby forming a lesion which 
grew inwards, causing bone destruction, and outwards, form- 
ing a mass (which often appeared in the appendix sector) 
(Figs. 5 and 6). Formation of a metastatic mass in the appen- 
dix sector accounted for 38 of 51 (74.5%). Twenty one CT scans 
with clear spinal canal stenosis were observed, which 
accounted for 21.4% (21 of 98). 

Distribution and type of non-vertebral 
metastases 

In 23 non-vertebral metastatic lesions, 13 pelvic, 3 cos- 
tal, 2 sternal, 2 cranial (occipital and temporal, respective- 
ly), 2 femoral and 1 scapular metastases were observed. All 
23 lesions were osteolytic changes, which presented as 
replacement by soft tissue mass. Twenty of them broke 
through the cortex and grew in the periosteal gap (Figs. 5 
and 6); the other 3 presented as expansive growth. 

Discussion 

Due to the improved duration of control of the primary 
tumor site as well as improved imaging, bone metastases 
from HCC are noted much more frequently. Bone metastases 
induce pain, vertebral instability, vertebral compression, limb 
movement disorders and so forth. Quality of life for patients 
is severely compromised; some eventually died because of 
the lesion. Due to different biological behaviors and grow- 
ing features of different types of tumor, it is necessary to have 
in-depth knowledge of features of each tumor, in order to 
provide a more targeted treatment. Current knowledge of 
CT characteristics of bone metastasis from HCC is still lim- 



ited. We reviewed the imaging characteristics of 42 patients 
(123 lesions) with bone metastatic lesions. 

In our study, most lesions were located at the vertebrae; 
the pelvis took second place, followed by the ribs, sternum, 
limb bones and cranium, which showed no significant dif- 
ference from other types of tumors [8]. Destruction of bone 
matrix mostly presented as osteolytic change, which was also 
similar to the results of previous retrospective studies [9]. Our 
data showed that in vertebral metastasis, the incidence of 
lower-thoracic and lumbar metastasis was high. Apart 
from the fact of a rich blood supply in thoracic and lumbar 
vertebrae, some characteristics of HCC itself might also be 
relevant. Most HCC patients had a history of liver disease. 
In our study, the morbidity of hepatitis B was 71.4%; these 
patients then developed cirrhosis, and vast collateral cir- 
culation was formed between the portal vein system, 
abdominal and pelvic vein system. Cancer thromboses 
may travel through the collateral circulation to the vertebrae, 
and plant at the surface of the vertebrae and the medullary 
cavity through an anastomotic vascular network. Collater- 
al circulation in HCC patients was primarily located in low- 
er thoracic and lumbar vertebrae; thus metastases in these 
sections were more common. 

In previous studies on vertebral metastasis, detailed dis- 
tribution in one specific location was rarely involved (apart 
from a few case reports); data on bone metastasis from HCC 
were even sparser. Due to restrictions of imaging methods, 
a handful of existing studies tended to focus more on the 
general distribution and macroscopic characteristics of 
bone lesions, and detailed information was lacking [10, 11]. 
Our study took advantage of CT imaging as well as MRI, ECT, 
PET-CT and so forth; thus detailed distribution and charac- 
teristics of lesions in different locations were analyzed. 

To objectively describe the distribution of vertebral 
lesions, we made use of the WBB staging system [7], in the 
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Fig. 5. A, B - 65-year-old man, CT (bone window and soft tissue window) showed bone destruction in L4, and was replaced by soft tis- 
sue mass, which penetrated through the cortex with paravertebral growth (indicated by arrow); C, D - 41-year-old man, CT showed peri- 
pheral soft tissue mass in the right appendix sector in T5, encysting the right transverse process and pedicle of vertebral arch, adjacent 
ribs were also involved (indicated by arrow); E, F - 39-year-old man, CT showed peripheral soft tissue mass in the left appendix sector 
in L3; mass was poorly defined; it invaded the left vertebral lamina and spinous process, and also penetrated through the vertebral lami- 
na into the vertebral canal; narrowed spinal canal was observed (indicated by arrow); G, H - Patient observed with a well-defined soft 
tissue mass in the right sacrum (indicated by arrow) 
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hope of specifying a predilection site of the lesion. As a result, was relatively even between sectors, and no predilection site 
the vertebral body was found to be a major location for was observed; 25.6% of lesions were observed in the 
metastatic lesions, which accounted for 74.4%; distribution appendix sector, among which sectors 1 and 12 were the least 




Fig. 6. A - 39-year-old man, MRI-T2WI sagittal section: equisignal soft tissue mass located at the posterior part of the vertebra in T12- 
L2. The mass grew forwards, invading the vertebral body, and backwards, invading the paravertebral muscles; the corresponding spinal 
canal was replaced by soft tissue mass (indicated by arrow); B - the same patient, cross-section: peripheral mass encysted the left 
appendix and the adjacent vertebral body of T12; the mass invaded inwards into the spinal canal, leading to compression of the spinal 
cord, and was poorly defined from the paraspinal muscles (indicated by arrow); C - cross-section: mass centered at the spinous process 
of L2; it was well defined and grew forwards into the vertebral canal with a narrowed spinal cavity (indicated by arrow); D - cross-sec- 
tion: a relatively low signal mass was observed in the sacrum and coccyx, which was centered at the right ilium; another abnormal signal 
was observed inside the ilium with a poorly defined mass (indicated by arrow) 
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invaded. Despite the fact that lesions in appendix sectors only 
accounted for 25.6%, they were scattered in 51 vertebrae; 
chances of appendix metastasis were 52% (51 of 98) in pa- 
tients with vertebral metastasis. 

Some previous studies suggested that appendix metastases 
were an extension of lesions in the vertebral body, and appen- 
dix lesions were necessarily accompanied by vertebral body 
metastasis [12]. Our study discovered, however, that appendix 
lesions could exist separately; 12 patients were observed with 
appendix metastasis, but no vertebral body metastasis. In cas- 
es with both vertebral body and appendix metastases, apart 
from vertebral body lesions extending to the appendix sector, 
there were also some metastatic lesions centered at the appen- 
dix sector, extending to the vertebral body sector. Previous stud- 
ies failed to address the fact that individual appendix lesions 
were all combined with formation of soft tissue mass, suggesting 
that it could be a unique feature of bone metastasis from HCC; 
nevertheless, it could also be a common phenomenon, only 
without being proposed formally. 

Because of the fact that the probability of appendix metas- 
tasis is as high as 52%, and some lesions exist independent- 
ly of vertebral body metastasis, in HCC patients with suspected 
vertebral metastasis extra attention should be paid to the appen- 
dix sector when analyzing imaging data for vertebral metas- 
tasis, to avoid possible missed diagnosis. Attention should also 
be paid to whether lesions are outside of the target volume, 
or if the radiation dose is insufficient, because of missed diag- 
nosis when the patient undergoes radiation therapy. 

Another prominent characteristic of bone metastasis from 
HCC is that it is susceptible to formation of soft tissue mass. 
In our study, patients with formation of soft tissue accounted 
for 68.6%. Previous studies also mentioned that expansive mass- 
es were easily formed at the lesion site [10, 11], which was dif- 
ferent from bone metastasis from other types of tumor. In 
a handful of studies that were related to whether soft tissue 
was formed at the lesion site, Mizumoto reported a group of 
603 patients with bone metastasis from lung, breast, gas- 
trointestinal, prostate cancer and so forth; 18.4% were 
observed with soft tissue formation [13]; soft tissue mass formed 
in long bone metastasis from kidney cancer accounted for 30% 
[14]. In our study, in a total of 232 bone metastasis patients (the 
most common primary tumors were lung cancer, breast can- 
cer, gastrointestinal cancer, etc.), formation of soft tissue mass 
accounted for 23.3% (unpublished) - significantly lower than 
in the case of HCC. 

Two major growth patterns of soft tissue mass have been 
observed: 1) the center of the mass is located at the site of bone 
lesion, part of which can breakthrough the cortex and grow 
in the vicinity. This kind of growth is common in the vertebral 
body, rib and sternum; 2) another type presents as a paraver- 
tebral mass, which grows inwards to encyst and destroy bone 
matrix; the center of the mass seems not to be located at the 
metastatic bone; hence it could be named a "peripheral mass". 
This kind of growth is more common in the appendix sector 
and pelvis; the mass usually cannot be distinguished from mus- 
cles around the vertebrae, and even an MR I scan would not be 
able to determine if it is a muscular lesion invading the bone 
mass, or a cancer embolism planted on the periosteum and 
thereby forming a lesion which grows inwards, causing bone 
destruction, and outwards, forming a mass. 



The formation of a soft tissue mass affects the clinical behav- 
ior of the metastatic lesion. A mass in the vertebral body grows 
in the direction of the vertebral canal, causing spinal canal steno- 
sis and eventually spinal cord compression syndrome. A mass 
in the appendix can grow through the intervertebral foramen, 
or the vertebral lamina, and enter the vertebral canal, causing 
nerve root compression or spinal cord compression. A soft tis- 
sue mass in the pelvis can affect limb circulation due to com- 
pression of the iliac artery, causing swelling of the lower limbs 
and deep vein thrombosis; it can also affect the motor and sen- 
sory function of the lower limb due to compression of the affect- 
ed nerve. Screening for bone metastasis is not yet a routine 
scan for HCC patients, and most patients will not have their 
diagnosis until the lesions have been formed for a certain peri- 
od. Considering the characteristics of mass formation, an ear- 
ly screeningtest for bone metastasis and intervention should 
be conducted, which may lead to a better prognosis. 

Another interesting phenomenon is that a soft tissue mass 
is not formed in a metastasis with pure osteoblastic change. 
This may be due to various interactions with cytokines. The 
implantation and growth of tumor cells alters the microenvi- 
ronment inside the bone cavity; osteoclasts, osteoblasts and 
tumor cells depend on, and also restrict each other; cytokines 
that promote osteoblastic change may also restrict growth of 
tumor cells [15]. Just as the osteoblastic change that occurs after 
radiation therapy in bone lesions is accompanied by suppres- 
sion of metastatic lesions, bone metastasis from HCC, which 
presents majorly as osteolytic change, increasing the activity 
of osteocytes by altering the microenvironment of bone 
lesions, is likely to suppress the growth of tumor cells. 

The susceptibility of formation of soft tissue mass in bone 
metastasis may be relevant to the characteristics of HCC itself. 
Hepatocellular carcinoma is a type of tumor with rich blood sup- 
ply. Vascular endothelial growth factor (VEGF), as the most impor- 
tant vascular growth factor, is significantly overexpressed in 
HCC patients, compared to patients with cirrhosis, hepatitis 
and so forth; for patients with and without bone metastasis, 
a statistical difference is also observed in the expression lev- 
el of VEGF [16]. Vascular endothelial growth factor may facil- 
itate the formation of a metastatic niche and subsequent mass. 

Treatment for bone metastasis may vary depending on the 
formation of soft tissue mass. Palliative radiotherapy is most- 
ly applied to patients with bone metastasis from HCC; inter- 
vention or surgery is also applied in some cases. For patients 
with acute spinal cord compression, surgical decompression 
followed by radiation therapy is superior to simple radiation ther- 
apy for preserving spinal function; however, considering oth- 
er factors such as the patient's general condition, economic con- 
dition and metastasis in other organs, not all patients with spinal 
cord compression syndrome undergo surgical treatment; 
radiotherapy thus plays an important role [17]. There are var- 
ious fractionation methods and radiation doses available for 
bone lesions, but the efficacy of different patterns may vary 
under particular conditions. Nakamura discovered that when 
bone metastasis from HCC suppresses the spinal cord, regu- 
lar radiation therapy of 30 Gy in 10 fractions falls short of improv- 
ing walking [18]. Zengalso discovered in his retrospective study 
that for bone metastasis with soft tissue mass formation, the 
total dose of radiotherapy should be elevated to increase the 
local control rate [4]. For patients with poor health condition 
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and uncontrolled metastatic lesions in other organs, palliative 
treatment should be considered just to alleviate symptoms. For 
patients with fair health condition and isolated bone metas- 
tasis (without metastasis in other organs), however, location 
of bone metastasis and formation of soft tissue mass should 
also be taken into consideration; a suitable fractionation 
method and radiation dose should be determined in radiation 
therapy schedules; special irradiation technique may also be 
applied for better protection of normal tissue; increasing the 
total dose of radiotherapy may be beneficial to enhancing local 
control, even prolonging survival. 

There were, however, also several shortcomings in our study. 
It was a retrospective study, and all patients were hospitalized 
because of symptoms that developed from metastatic bone 
lesions and required radiotherapy; hence, case selection was 
not random sampling; bone lesion destruction was relatively 
severe compared to asymptomatic patients. Nevertheless, by 
far the majority of patients with bone metastases from HCC 
cannot have a clear diagnosis until symptoms are observed, 
followed by a thorough examination. Therefore, with the expec- 
tation of bone metastasis from HCC becoming a regular screen- 
ing test in future clinical practice, more early cases of bone 
metastasis can be discovered, and a conclusion can be made 
with further comparison. Also, images were analyzed based on 
3-5 mm CT scans, 61.9% of which were accompanied by ref- 
erences to MR I data. Computed tomography showed clear tra- 
becular and cortical structure, which was helpful in determining 
the extent of bone destruction and evaluating completeness 
of the cortex; however, when compared to MRI, it was slight- 
ly inferior in terms of revealing marginal soft tissue and fine 
structures of the bone cavity [19]. Not every patient had under- 
gone an MRI scan, and some minor lesions were not optimally 
displayed on CT scans; omission of certain early and unobvi- 
ous metastatic lesions were sometimes inevitable and thus 
caused errors. We expect in future clinical practice that some 
prospective studies will be conducted to compare the advan- 
tages and disadvantages between PET-CT, full body MRI, CT, and 
SPECT in diagnosing metastatic bone lesions from HCC. 

In conclusion, in our study of bone metastasis from HCC, 
lower thoracic and lumbar vertebrae metastases were most 
frequently observed. Involvement of the vertebral body was most 
common, and distribution in various sectors showed no sig- 
nificant difference. Involvement of the appendix sector was also 
common, and could exist independently of vertebral body metas- 
tasis; hence extra attention should be paid when analyzing bone 
metastasis, in order to avoid missed diagnosis. Another major 
characteristic of bone lesions from HCC is the formation of soft 
tissue mass; isolated appendix sectors are more prone to form- 
ing masses, which could increase the chance of developing spinal 
cord compression syndrome. Listingthe bone metastasis screen- 
ingtest as routine examination for HCC patients would be ben- 
eficial for early discovery and diagnosis, and early treatment 
may help improve prognosis; existence of soft tissue mass may 
also affect the fractionation method and total dose of radio- 
therapy. 
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